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I. INTRODUCTION Careful laser-ion excitation measurements of selected atomic levels can provide mean lifetime data with accuracies and precisions exceeding 0.5% [1 -5] . The use of a laser beam for excitation guarantees the absence of optical cascades into the level of interest, a primary error source in less selective techniques [6] , while the employment of ions in a fast beam accurately defines a time scale in the nanosecond range. A major motivation for such precise measurements is the continued improvement in accuracy of many-electron theoretical calculations. Many level lifetimes have been calculated using improved techniques [7 -9] but accuracies are often difficult to estimate when comparisons with precise and accurate experimental results are not feasible. Since lifetime information is important in the analysis of processes in astrophysical and fusion plasmas [10] , an assessment of the expected accuracy of the available theory is desirable. For the case of a single electron outside closed shells in a heavy, many-electron atom such as Cs, a combination of accurate theory [11] and experiment [12] could result in the determination of the coupling constants of the electroweak interaction.
For the light alkali-metal atoms Li and Na, with a single electron outside closed shells, the most precise experimental results for the P-state lifetimes' lie about six standard deviations of the experimental error above the most recent theoretical calculations [13] . A proaches than between experiment and theory [14] . This is particularly disturbing for the relatively simple (for theory) case of the Li 2p P, &2. Oscillator strengths, obtained by several difFerent calculation methods [15] which account for core polarization and intershell correlation, agree within about 0.1% [16] . The significant disagreement with experiment may be an indication of systematic problems either with the theory or with experimental techniques. In general, the theory tends to predict faster decays than are observed, for the few transitions of light atoms in which comparison is possible, but better agreement between experiment and theory occurs for the Cs P, &z level [17] and the theoretical lifetime lies above the experimental values for the 6p P, &2 level [13] [4] . bReferencc [25] . ' Reference [5] . Reference [26] . ' Reference [30] . Reference [13] ,including semiempirical correction. gThis work. "Reference [27] . 'Reference [28] . ' Reference [29] , Coulomb approximation and model potential results.
effective core-polarization potential with a cutoff radius r, . This correction affects both the energy and the radial distribution of the valence electron. In the valence-core polarization (VCP) method, the core polarization was included variationally with an ab initio value of the cutoff radius. In the semiempirical core-polarization (SECP) approximation, core polarization was included variationally, but values of r, were determined semiempirically.
These values all resulted in a larger SECP corepolarization correction compared to the ab initio approach. Lifetimes of the Cau 4p P levels obtained by Vaeck, Godefroid, and Frose Fischer [27] using these calculational methods appear in Table II. Guet and Johnson [13] Gaupp , Kuske, and Andra [1] , using the same technique, has been confirmed by two independent measurements [37, 38] . The least precise of these confirming measurements still lies about two standard deviations On the other hand, the semiempirical calculations of Theodosiou and co-workers [9, 28, 40] are either in excellent agreement with measurement, or are closer than other theoretical approaches.
Our measurement on the Ar II 4p' F~&2 level [5] , a system with a single hole in a closed shell, but with internal excitation, agrees with recent many-electron theory [26] at the 2%%uo level, comparable to the agreement with theory for systems with a single electron outside a closed shell.
